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(54) CONTROL DEVICE FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate 
inconvenience according to the conventional 
arrangement, in particular change in the vehicle 
acceleration, in the case starting is made with 
disengagement of the brake device at the time of 
restarting the engine, and establish a smooth start 
operation. 

SOLUTION: Starting is made using the action of a 
one-way clutch and On-condition maintenance of a 
forward clutch installed inside a geared transmission 
part of an automatic transmission. This means 
performing the start through a power transmission of 
the one-way clutch in the forward direction from the 
engine to the driving wheels, which allows preventing 
a change in the vehicle acceleration in case starting 
is made with disengagement of a start control device 

using a brake device, and it is possible to establish a smooth starting operation. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the control unit of the car 
which prevents the shock in the case of an internal combustion engine's starting about 
the control unit of a car. 
[0002] 

[Description of the Prior Art] When an automobile stops at the former, for example, a 
crossing etc., an engine is made to stop automatically under a predetermined condition 
precedent, and when an accelerator pedal is broken in under predetermined restart 
condition, the control unit of the car which performs automatic-stay restart control 
which makes an engine restart is proposed after that. Such control is called eco-run 
control and expected as what can aim at saving of a fuel and reduction of exhaust air 
emission. 

[0003] By the car which performs such automatic-stay restart control, although it is 
not rare to use an automatic transmission, if engine automatic stay is performed, in 
order to also stop the mechanical oil pump which performs gear change actuation of an 
automatic transmission, the engagement condition of the clutch for switching a 
derailleur will be dispelled. Consequently, since a clutch shifts to an engagement 
condition by the rise of the actuation oil pressure accompanying engine starting in 
parallel to the rise of the engine speed by engine starting in case automatic restart is 
performed, lack of the start torque by lack of the shock at the time of clutch 
engagement and the engine speed at the time of engagement arises by the timing order 
of the rise of an engine speed, and engagement of a clutch. 

[0004] Although it is using the gear ratio of an automatic transmission as the high- 
speed stage at the time of engine automatic stay, and switching this to a low-speed 
stage as a preventive measure of the shock at the time of engine restart in the case 
of restart and there is a configuration which mitigates the shock at the time of clutch 
engagement In JP,10-122008,A, the equipment which distinguishes the engagement 
condition of a clutch based on change of the vehicle speed, change of an engine speed, 
etc., answers this distinction, and performs the change in the low-speed stage of an 
automatic transmission from a high-speed stage is further proposed in such a 
configuration. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the brake operating unit which 
used many sensors with such a configuration is required, when a configuration 
becomes complicated, if a setup of the timing of brake discharge is especially slow 
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difficultly, a big shock will occur, especially, it becomes big order acceleration (shock), 
and appears, and there is a trouble of giving an operator sense of incongruity on a 
downward slope. 

[0006] This invention is made in view of the above-mentioned technical problem, and 
the purpose is in offering the new means for preventing fluctuation of the car 
acceleration in the case of engine starting, and realizing smooth start. 
[0007] 

[Means for Solving the Problem] The 1 st this invention is the control unit of the car 
which comes to have an internal combustion engine, an automatic transmission, a 
braking means by which it prepares for said automatic gear change inside of a plane, 
and the output shaft of said automatic transmission can be braked during a halt of said 
internal combustion engine, and the control means that makes a car brake with said 
braking means in case said internal combustion engine starts. 

[0008] The braking means with which the automatic gear change inside of a plane was 
equipped is used, and in case an internal combustion engine is put into operation, a car 
is made to brake by braking the output shaft of an automatic transmission with a 
braking means in the 1st this invention. Therefore, it is cancelable conventional un- 
arranging in the case of departing by discharge of the braking means with which the 
automatic gear change inside of a plane was equipped, and departing by discharge of a 
brake gear. 

[0009] The 2nd this invention is the control unit of the car which comes to have the 
control means which said braking means is operated to an internal combustion engine, 
a braking means, the one-way clutch that it has into the power transfer path from an 
internal combustion engine to a driving wheel, and permits only power transfer in the 
car advance direction from said internal combustion engine to said driving wheel, and 
said internal combustion engines starting, and enables actuation of said one-way 
clutch over the starting order concerned. 

[0010] Although it departs in the 2nd this invention by canceling a braking means in 
the case of an internal combustion engine's starting, since it had the one-way clutch 
which permits only power transfer in the car advance direction from an internal 
combustion engine to a driving wheel in the 2nd this invention and actuation of the 
one-way clutch concerned was enabled on the occasion of starting, it can depart 
smoothly according to an operation of the one-way clutch concerned also on a slope. 
[001 1] The 3rd this invention is the control unit of the car which said control means 
makes said one-way clutch the condition which can operate at the time of a halt of 
said internal combustion engine, and is characterized by canceling the damping force of 
said braking means in the case of said internal combustion engine's starting. 
[0012] In the 3rd this invention, since an one-way clutch is made into the condition 
which can operate at the time of a halt of an internal combustion engine, when 
canceling the damping force of a braking means in an internal combustion engine's 
starting, an one-way clutch can be operated certainly. 
[0013] 

[Embodiment of the Invention] Next, the operation gestalt of this invention is explained 
according to a drawing. In drawing 1 , the car with which this invention is carried out is 
constituted including the engine 2 which is an internal combustion engine, and the 
automatic transmission 20 which is intermittent and changes gears and transmits the 
power from an engine 2 to an output shaft. 

[0014] The starter 11 which can put the engine 2 concerned into operation is 
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connected to the engine 2, and the motor generator 1 which can put the engine 2 
concerned into operation and operates also as a generator is connected through the 
driving gear 5. 

[001 5] A starter 1 1 is connected possible [ starting of this ] to the engine 2 by 
engagement with the pinion 6 fixed to the output shaft, and the ring gear 8 fixed to the 
crankshaft 10 of an engine 2 as it is shown in drawing 2 . In addition, when not using a 
starter 1 1 , a pinion 6 moves to a starter 1 1 side, and it is constituted so that it may 
not gear with a ring gear 8. 

[0016] The driving gear 5 consists of a pulley 21 connected by the clutch 7 free 
[ power intermittence ] to the crankshaft 10 of an engine 2, a pulley 22 directly linked 
with the motor generator 1, and a belt 23 almost wound around these pulleys 21 and 
22. 

[001 7] A motor generator 1 is a synchronous motor generator, in case it restarts an 
engine 2 during activation of the eco-run control mentioned later, it is used instead of 
a starter 1 1 , and it revives power in the case of braking of an engine 2. The motor 
generator 1 is connected with the dc-battery 9 for high voltages which is the 
rechargeable battery in which charge and discharge are possible through the inverter 3, 
and recovery of the power generated by supply and the motor generator 1 of the 
power to a motor generator 1 with this dc-battery 9 is constituted possible. In addition, 
a motor generator 1 operates during a halt of an engine 2 as a motor which uses a dc- 
battery 9 as a power source, is in the condition which released the clutch 7, and drives 
auxiliary machinery, such as an air conditioning compressor which is not illustrated 
through a driving gear 5, a Water pump, and a pump for power steering. 
[0018] The starter 1 1 is connected to the dc-battery 13 for low batteries which is the 
rechargeable battery in which charge and discharge are possible through the relay 12, 
and supply of the power to the starter 11 by the dc-battery 13 concerned is 
constituted possible. As for the dc-battery 9 and the dc-battery 13, the electric 
supply to another side from one side is mutually connected possible through DC to DC 
converter 14. 

[001 9] Each electric supply condition is controlled by the controller 4 by which the 
inverter 3 and the relay 1 2 were connected to these. The operation control of the 
motor generator 1 by the controller 4 is performed by controlling the current which 
controls sequentially the rate of the ON time amount of six transistors as a switching 
element with which an inverter 3 is equipped, and flows in each coil of the three phase 
coil of a motor generator 1 . 

[0020] An engine 2 is an internal combustion engine which uses a gasoline as a fuel, 
and the fuel injection equipment which injects a fuel directly into a combustion 
chamber although not illustrated, and the throttle actuator which carries out switching 
operation of the throttle valve installed in the inlet pipe of an engine 2 are formed in 
the engine 2, and it is constituted so that operational status may be operated by 
control of the valve-opening time amount of these fuel injection equipments, or control 
of the opening of a throttle valve. The mechanical oil pump 19 is directly linked with 
the crankshaft 1 0 of an engine 2 through the torque converter 1 7. 
[0021] the automatic transmission 20 consist of the gearing change gear section 15 
which consist of an owner stage type epicyclic gear device make into the condition 
geared alternatively [ two or more advance gear stages and a go-astern gear stage / 
one ] with the fluid-type torque converter 1 7 which amplify torque according to an 
operation of the oil through which it circulate, and be transmit back, and two or more 
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clutches and the combination of actuation of a brake, and an oil pressure control 
section 16 which operate this gearing change gear section 15. Although a change gear 
ratio is automatically chosen according to a run state and also a change gear ratio is 
chosen according to the actuation condition of a shift lever (not shown) prepared in 
the vehicle interior of a room, this automatic transmission 20 is constituted so that the 
Parkin Grock device 101 may operate and rotation of a driving shaft may be prevented 
mechanically, when especially a shift lever is operated in a parking location (P position). 

[0022] In addition to the mechanical oil pump 19 mentioned above, the electric oil 
pump 18 is formed in this operation gestalt The electric oil pump 18 is installed near 
the gearing change gear section 15. In addition, it is good also as a configuration which 
connects the oil pump which replaces with the configuration which forms the electric 
oil pump 18 independently, and is driven with the output shaft of a motor generator 1. 
[0023] These electric oil pumps 18 and the mechanical oil pump 19 are connected with 
the oil pressure control circuit which is established in the interior of the gearing 
change gear section 15, and controls the actuation. The oil pressure path 31 to the 
advance clutch C1 engaged among this oil pressure control circuit at the time of 
advance transit is as being shown in drawing 3 . 

[0024] In drawing 3 , in the oil pressure path 31, to the primary regulator bulb 35, the 
electric oil pump 18 and the mechanical oil pump 19 branch, and are connected 
through the change-over valve 33, and the hydraulic oil of inside high pressure of the 
electric oil pump 18 and the mechanical oil pump 19 is supplied to the primary 
regulator bulb 35 by operation of the check ball of a change-over valve 33. The 
pressure of the oil pressure of the primary regulator bulb 35 is regulated by AT line 
pressure control solenoid 37. Into this oil pressure path, the accumulator 43 for 
pressure regulation branches through an orifice 42, and the output side of the primary 
regulator bulb 35 is connected, although it connects with the advance clutch C1 
through the manual bulb 39 which leads this line pressure to each action part 
according to the actuated valve position of the shift lever in a driver's seat, and the 
orifice 41. In addition, when the accumulator 43 shown in drawi ng 3 is equipped with 
the piston 45 and the spring 47 and oil is supplied to the advance clutch C1, it 
functions as the predetermined oil pressure determined with a spring 47 being 
maintained for a while, and, thereby, the engagement condition of the advance clutch 
C1 is maintained. 

[0025] On the other hand, although not illustrated, the ABS actuator which consists of 
a solenoid valve is arranged by the brake gear of each wheel, and it is constituted so 
that the predetermined part of the oil pressure control circuit of a brake gear can lock 
by actuation of this ABS actuator (closing). 

[0026] In dr aw ing 4 , the electronic control unit 50 (it is called Following ECU) is 
constituted as a one-chip microprocessor centering on CPU, and is equipped with 
ROM which memorized the processing program, RAM which memorizes data 
temporarily, a controller etc. and the communication link port which performs a 
communication link and which is not illustrated, and input/output port. 
[0027] Various sensors are connected to this ECU50. Namely, the engine speed sensor 
and engine water temperature sensor which were attached in the input side of ECU50 
at the engine 2, The ignition switch of the vehicle interior of a room, the SOC (charge 
condition) sensor from dc-batteries 9 and 13, Auxiliary machinery, such as a headlight 
defogger air-conditioner, the speed sensor attached in the driving wheel, AT oil- 
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temperature sensor formed in the automatic transmission, the shift position sensor 
formed in the base of a shift lever (the shift position signal according to each position 
of P-R-N-D and 4 actuated valve position [ of a shift lever ], and [ i.e., ], 3, 2, and L is 
outputted), The handbrake position sensor formed in the side brake lever, Whenever 
[ brake-pedal sensor / which was formed in the foot brake pedal /, and catalyst 
temperature / which was prepared in the exhaust pipe ] A sensor, The throttle opening 
sensor formed in the throttle-valve actuator, The crank angle sensor formed in the 
crankshaft, the rotational frequency sensor formed in the turbine, an outside-air- 
temperature sensor, a sensor, etc. are connected, and it is constituted so that 
the detection value from each [ these ] sensor may be inputted. 
[0028] Moreover, AT solenoid for control of the oil pressure control circuit of an 
ignition, a fuel injection equipment, a controller 4 (actuation of a starter 1 1 and a motor 
generator 1 is controlled), and the gearing change gear section 1 5, AT line pressure 
control solenoid 37 of the oil pressure path 31, an ABS actuator, the automatic-stay 
control implementation indicator formed in the vehicle interior of a room and 
automatic-stay control a non-carried out indicator and, an electronic throttle valve, 
etc. are connected to the output side of ECU50, and it is constituted so that the 
active signal to each [ these ] device may be outputted. 

[0029] Next, the example of a configuration of the gearing change gear section 1 5 of 
an automatic transmission 20 is explained. It sets to drawin g 5 and the gearing change 
gear section 15 is equipped with the front planetary gear 54, the rear planetary gear 
55, the counter drive gear 56, the U/D planetary gear 57, two or more gears of 
differential drive-pinion 58 grade, an input shaft 59, the INTAMIDI eight shaft 60, the 
advance clutch C1, the direct clutch C2, the U/D clutch C3, one-way clutches F1-F3, 
a brake B1 - B4. The gearing change gear section 15 switches a gear ratio combining a 
gear with a clutch, a brake, and an one-way clutch. 

[0030] The advance clutch C1 connects the ring gear of the front planetary gear 54 
with an input shaft 59, and the driving force transmitted to the input shaft 59 from the 
engine 2 through the torque converter 1 7 is transmitted to the ring gear of the front 
planetary gear 54. The direct clutch C2 connects Sun Geer, an input shaft 59, a front, 
and the rear planetary gears 54 and 55. The driving force transmitted to the input shaft 
59 through the torque converter 17 by engagement of a clutch C1 and/or a clutch C2 
from the engine 2 is transmitted in the gearing change gear section 1 5. 
[0031] The U/D clutch C3 connects a carrier with Sun Geer, the U/D planetary gear 
57. A brake B1 locks Sun Geer, a front and the rear planetary gears 54 and 55. Brake 
B-2 locks the RLC of Sun Geer, a front and the rear planetary gears 54 and 55, with 
an one-way clutch F1 by being engaged. A brake B3 locks rotation of the carrier of the 
rear planetary gear 55. Brake B4 locks rotation of Sun Geer, the U/D planetary gear 
57. An one-way clutch F1 locks the RLC of Sun Geer, a front and the rear planetary 
gears 54 and 55, at the time of an operation of brake B-2. An one-way clutch F2 locks 
the RLC of the carrier of the rear planetary gear 55. An one-way clutch F3 locks the 
RRC of Sun Geer, the U/D planetary gear 57. In addition, the cross section of the 
gearing change gear section 15 is as being shown in drawin g 6 . 

[0032] The driving force by the side of advance and go-astern is obtained by switching 
the main solenoid which does not illustrate clutches C1-C3, F1-F3, and a brake B1 - 
B4, and switching a hydraulic circuit The oil pressure of this hydraulic circuit is 
obtained by the electric oil pump 18 or the mechanical oil pump 19 driven with an 
engine 2. 
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[0033] A part for the principal part of the relation of each shift position of the gearing 
change gear section 15, engagement (0) of each clutch and being un-engaged (non- 
notation), actuation (O) of a brake, and not operating (non-notation) is shown in 
drawing 7 . In drawing 7 , carrying out "being engaged if a car tends to retreat" 
especially of the notation (*#) of an one-way clutch F2 is shown. That is, if a car tends 
to move forward where the inner race of an one-way clutch F2 was reversed, and Rr 
carrier changed into the fixed condition and a brake B1 is engaged, when the car 
tended to retreat, where a brake B1 is engaged, an inner race rotates normally, an 
one-way clutch F2 will be in a slip condition, and the gearing change gear 1 5 will be in 
the operating state of the usual 2nd position. This serves as the same operation, even 
if the engine 2 is operated. That is, an one-way clutch F2 permits only power transfer 
in the car advance direction from an engine 2 to a driving wheel. 
[0034] In this way, by the car of this constituted operation gestalt, automatic-stay 
restart control (henceforth "eco-run control") which stops an engine 2 automatically 
or restarts automatically according to the condition of a car by ECU50 is performed. 
The conditions of automatic stay of an engine 2 are "vehicle speed zero" (a car is a 
idle state) and "accelerator-off" (condition of not getting into the accelerator pedal), 
when a shift lever is N position or P position, and when a shift lever is D position, they 
are "vehicle speed zero", "accelerator-off", and "brake-on" (condition of getting into 
the brake pedal), in addition — as the conditions for automatic stay — these — others 
— it is also suitable to add "idle switch-off", "beyond a SOC predetermined value", 
"beyond an outside-air-temperature predetermined value", "for engine water 
temperature to be beyond a predetermined value", etc. 

[0035] It is judged based on the detection value of a speed-of-drive-wheel sensor in 
whether it is vehicle speed zero, and the treading-in condition of an accelerator pedal 
or a brake pedal is judged based on each position signal detected by the accelerator 
pedal position sensor or the brake-pedal sensor. On the other hand, the conditions of 
automatic restart of an engine 2 are in the condition that any of the conditions of such 
automatic stay they are stopped materializing. [ it ] 

[0036] Automatic-stay processing of an engine 2 is performed by a halt of fuel 
injection, and halt of the electric supply to an ignition plug, and restart of an engine 2 is 
performed by these restarts and drives of a motor generator 1 . Such eco-run control 
operates at the time of the signal waiting state in the crossing in the case of running 
the city area, and improvement in fuel consumption and reduction of emission are 
achieved. 

[0037] The example of the control at the time of a halt performed in the car 
constituted as above and starting is explained. Drawing 8 is a flow chart which shows 
an example of the control routine performed by ECU50. This routine is repeatedly 
performed for every predetermined time from from, when the ignition key which is not 
illustrated is set to ON. 

[0038] As for CPU of ECU50, activation of this control routine performs input process 
of various signals first (step 20). (step 10) There are detecting signals and operating 
state signals, such as a sensor, a throttle position sensor, a crank angle sensor, a 
rotational frequency sensor of a turbine, an outside-air^temperature sensor, and a 
###### sensor, in an input signal whenever [ auxiliary machinery /, such as each 
above-mentioned sensors, i.e. an engine speed sensor, inputted through an in-and-out 
force port, an engine water temperature sensor, an ignition switch, a SOC sensor, and 
a headlight defogger air-conditioner /, speed-of-drive-wheel sensor, oil-temperature 
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sensor / of an automatic transmission / shift position sensor, handbrake position 
sensor, brake-pedal sensor, and catalyst temperature ]. 

[0039] In this way, activation of input signal processing judges [ next ] whether 
automatic stay is possible by whether various detection values and an operating state 
agree on the conditions of automatic stay of the above-mentioned engine 2 (step 30). 
[0040] In affirmation, change gear control and start control unit actuation are 
performed next at the time of engine automatic-stay control and an engine shutdown 
(step 40). Among these, while cutting supply of a fuel according to the command of 
engine automatic stay, ignition is stopped by engine automatic-stay control. 
[0041] Similarly the electric oil pump 18 starts actuation before an engine shutdown by 
change gear control according to the command of engine automatic stay at the time of 
an engine shutdown. Therefore, even if the mechanical oil pump 1 9 stops by halt of an 
engine 2, supply of the hydraulic oil by the electric oil pump 18 is continued, and oil 
pressure is secured. In addition, the capacity of the electric oil pump 18 is small set up 
compared with the mechanical oil pump 19, it is designed by low voltage and the low 
flow rate, and, thereby, reduction and space-saving-izing of power consumption are 
attained. 

[0042] At the time of an engine shutdown, by change gear control, hydraulic oil is 
supplied to a brake B1 with the actuation initiation of the electric oil pump 18 based on 
an engine shutdown command, and the engagement is completed again. At this time, 
while it had been engaged, compared with 1st position of the usual D range, a brake B1 
is engaged further, and in other words, advance clutch C1 grade stands by in the state 
of 2nd. 

[0043] In start control-device actuation, the oil pressure generated according to the 
treading stress of a brake pedal at the time of a car halt is held according to the 
command of said engine automatic stay by locking the predetermined part of the oil 
pressure control circuit of a brake gear with an ABS actuator (closing). Consequently, 
the braking condition by the brake gear is maintained and a car is held. It is control 
when the conditions of engine automatic stay of the above are satisfied. 
[0044] If this is explained according to drawin g 9 , after a brake pedal will be stepped 
on while the change gear has been D position (brake sensor-on) and a car will stop, it 
is judged whether engine shutdown conditions are satisfied by ECU50, an engine 
shutdown command is issued, and an engine 2 starts engine automatic-stay control. 
An automatic transmission 20 also starts change gear control based on this command 
at the time of an engine shutdown, and is held at 2nd. A brake B1 is engaged here, 
after an engine shutdown command comes out, but since the start control unit has 
already operated, a car does not move. <BR> [0045] Next, it is judged based on various 
detection values or an operating state whether there is any demand of automatic 
restart of the above-mentioned engine 2 (step 50). Among the conditions of said step 
30, at least one conditions of this automatic restart are satisfied, when ^separates, 
any or. Usually, the conditions of automatic restart are satisfied by what "a brake 
pedal is released for", and the starting command signal of an engine 2 is outputted 
according to this. 

[0046] In affirmation, change gear control and start control unit discharge are 
performed as control for engine starting at the time of engine automatic starting 
control and engine starting (step 60). Among these, in engine starting control, 
according to the starting command signal of an engine 2, the electric supply to a motor 
generator 1 is started, and, thereby, the crankshaft 1 0 of an engine 2 is started. 
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Moreover, the gas column which was suitable for fuel supply and ignition based on the 
detection value of a crank angle sensor is chosen, fuel supply and ignition are 
performed, and an engine 2 starts. On the other hand, at the time of engine starting 
described below, although release (off) actuation of the brake B1 is carried out by the 
oil pressure control circuit in order to perform the change into 1st position from 2nd 
position in the gearing change gear section 1 5 in change gear control, by engine 
automatic starting control, it doubles with the timing of release of this brake B1, and 
control which falls an engine torque by ignition timing modification etc. is performed. 
[0047] At the time of engine starting, by change gear control, it checks whether 
starting of an engine 2 has been completed because it is maintained after an engine 
speed s lighting and there is neither a shimmy (flame failure) nor rotation fluctuation, 
and the electric oil pump 18 is turned off after that. At this time, the mechanical oil 
pump 19 operated normally, the usual line pressure is generated, and the oil pressure 
of the automatically higher one is already chosen by the change-over valve 33. In 
addition, it is good also as a configuration which line pressure is further reduced by 
actuation of the line pressure control solenoid 37, and absorbs the vibration and the 
shock at the time of engine starting with a slip of an input clutch by this in the case of 
engine starting. 

[0048] Moreover, the elapsed time from decision (affirmative judgment) of a purport 
with the demand of automatic restart of the engine 2 in step 50 is measured by the 
software timer in ECU50, and on condition that predetermined time passed, release 
(off) actuation of the brake B1 is carried out by the oil pressure control circuit. Control 
to which an engine torque is reduced is performed at the same time the change into 
1st position from 2nd position is performed in the gearing change gear section 15 as 
well as #### by this. The starting torque which this transmits to a driving wheel 
decreases, and the shock at the time of start is mitigated. In addition, this brake B1 is 
good also as a configuration continued until after the completion of engine starting is 
engaged continuously and then treading stress of the accelerator pedal is carried out. 
[0049] In start control-device discharge, a start control device is canceled in advance 
of release of a brake B1 according to the starting command of an engine 2. That is, the 
lock (closing) of the oil pressure control circuit of the brake gear by the ABS actuator 
is canceled, and, thereby, compulsion of the damping force by the brake gear is 
canceled. 

[0050] And if sudden ascent Sakagami has a car at this time, it is going to retreat, but 
if an output shaft (INTAMIDI eight shaft) is reversed after Sun Geer, a front and the 
rear planetary gears 54 and 55, has been fixed by the brake B1, it is also going to 
reverse Rr ring gear connected. It is going to reverse Rr carrier in that case, and in 
order that an one-way clutch F2 may not allow it, the front planetary-gear 54 and rear 
planetary-gear 55 whole stops (immobilization), and a car also stops on a slant face. 
Moreover, since an one-way clutch F2 permits forward rotation in the case of a 
downward slope (advance side), the gearing change gear section 15 will be in the 
condition of 2nd(s), but it is satisfactory in order to also have put the engine 2 into 
operation and not to be different from the usual advance condition. It is control when 
the conditions of engine automatic restart of the above are satisfied. 
[0051] If this is explained according to drawing 10 , during an engine shutdown, 
predetermined engine restart condition will be satisfied (for example, a brake pedal is 
released), an engine 2 will start according to an engine starting command (engine 
automatic starting control), and change gear control and start control unit discharge 
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will be further carried out in parallel at the time of engine starting. Although an engine 
starts before release of a brake B1 and a start control unit is released at this time, 
since the change gear is held at 2nd(s), a shock and vibration are small. 
[0052] Thus, each change element which it had in the gearing change gear section 1 5 
of an automatic transmission 20, and in case it specifically uses ON state maintenance 
of the advance clutch C1 and an operation of an one-way clutch F2 and an engine 2 is 
put into operation, a car is made to brake by braking the output shaft of an automatic 
transmission 20 with this operation gestalt. Therefore, it is cancelable conventional un- 
arranging in the case of not departing by discharge of the start control device using a 
brake gear, but departing by power transfer in the advance direction from the engine 2 
in an one-way clutch F2 to a driving wheel, and departing by discharge of a brake gear. 
Especially, with this operation gestalt, it can depart smoothly also on a climb way 
according to an operation of the one-way clutch F2 which it had in the automatic 
transmission 20. 

[0053] Moreover, although [ this operation gestalt ] a delay time is prepared in 
discharge of a start control device a little and a start control device is canceled to 
starting and coincidence of an engine 2, since actuation of an one-way clutch F2 is 
attained in an instant, also during starting of an engine 2, an one-way clutch F2 can be 
operated certainly, and it can depart smoothly. 

[0054] In addition, although it constituted from an above-mentioned operation gestalt 
so that discharge of a start control device and starting of an engine 2 might be set as 
coincidence and actuation of an one-way clutch F2 might be attained, the timing which 
enables actuation of an one-way clutch F2 may be before starting of an engine 2, for 
example, a foot brake-off signal, coincidence, or restart decision and coincidence are 
sufficient as it, and it can also cancel control by the start control device. 
[0055] Moreover, although the brake B1 was considered as the configuration released 
from the time of being decision (affirmative judgment) of a purport with the demand of 
automatic restart of the engine 2 in step 50 on condition that predetermined time 
passed in change gear control with the above-mentioned operation gestalt at the time 
of engine starting of step 60 The effectiveness same also as conditions can be 
acquired for having replaced with this configuration and treading-in actuation of an 
accelerator pedal having been performed by the operator. Furthermore, it is also 
suitable to consider as the configuration which considers as the time of the vehicle 
speed generating release of a brake B1 in the advance direction. Since 1st position 
which is a low-speed stage is chosen when it considers as such a configuration, and 
the vehicle speed occurs in the advance direction, there is an advantage which big 
engine brake generates on a downward slope. Although the engine was used as the 
gasoline engine with the above-mentioned operation gestalt, the engine which uses 
other fuels also by the diesel power plant is sufficient. 



[Translation done.] 
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